Cucurbitacin B has a potent antiproliferative effect on breast cancer cells in vitro and in vivo.
Cucurbitacins are a group of diverse triterpenoid substances isolated from plants with medicinal properties. One particularly potent family member is cucurbitacin B (CuB). The antiproliferative effects of CuB against human breast cancer cells were tested. Six human breast cancer cell lines were examined because they represent a diverse mix of breast cancer subtypes varying in expression of estrogen receptor (ER), Her2/neu, and p53 mutation. The antiproliferative effect of CuB were also studied in vivo. The effective dose inhibiting 50% growth (ED(50)) was between 10(-8) M and 10(-7) M for this collection of breast cancer cell lines. These cells underwent rapid morphologic changes after 15-20 min exposure to CuB (5 x 10(-7) M), which was associated with disruption of the microtubules and F-actin, as observed by confocal microscopy. Human MDA-MB-231 (ER-, p53 mutated) breast cancer cells were orthotopically implanted into the breasts of nude mice who intraperitoneally received either CuB 1.0 mg/kg or vehicle. Tumor volume was reduced by 55% in the group that received CuB for 6 weeks compared with vehicle controls. No apparent organ tissue damage was observed by pathological assessment. Interestingly, the experimental mice had lower serum glucose levels, consistent with use of CuB as an antidiabetic drug in China. This drug appears to be a third in a family of drugs targeting the microtubules (taxanes [e.g. taxol], vinca alkaloid [e.g. vincristine], and now CuB). Our in vitro and in vivo results suggest that CuB may be an effective, new approach for the treatment of ER-, Her2/neu amplified, and p53 mutant breast cancers.